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Diagram Showing How One Dog That Had Been “Bled
h the Blood of Another Dog
Being Forced Through Its Jugular Vein.

White” Was Restored b

One of the

Preliminary Experiments That Resulted in the Dis-
covery of the New Blood Washing Method.

By Dr. Leonard K. Hirshberg, M. A.
(Johns Hopkins University)

ment of modern surgery Is

the discovery of a method
whereby the blood can be drawn
from the body, washed clean and be
returned without the heart missing
a pingle beat.

This does mnot mean, of course,
that the blood {5 washed In tubs llke
a shirt. Cleansing of the life
stream, with its hosts of red and
white corpuscles, its sernm and ita
ferments, iy a fac more complicated
matter. Navertheless the new
method of purifying iz quite as
extraordinary as though tha clreula-
tion were sent out to be laundered.

The invention by which the wash-
ing 1s done is that of Professor J. J.
Abel, one of the most brilliant ex-
perimental surgeons In America, and
Drs. L. G. Rountree and B. B. Davis,
all three of Johns Hopkins, The
cleansing outside the body Is made
possible by the action of what s
known as osmosis. Osmosls is the
tendency to mix of all liquids and
gases by passage through a mem-
brane or porous wall separating them.

L.et me maka this process clear.
Suppose you take a vessel and half
fill it with distilled water. Then
suspend in it a bag made from mem-
brane parchment, the coverings of
the Intestines, a bladder. Fill this
membranous bag with sweetened
water and leave It immersed In the
pure water for an hour.

Now |If you carried this bag
around for an hour by itself you
would not lose a drop from It But
when at the end ot your hour of im-
mersion you test your enclosing
water you find It also sweet. The

liguid In theé bag has streined out
through the minute interstices in the
confining membrane and the enclos-
ing llqguid has strained In, and this
process will go on until the fluld
outside the bag I8 just as sweel as
that inside, We call this the oamaotic
process.

Again, the pores of the skin throw
off wasta matters and polson from
the blood. How do these products
get into the pores from the lttle

THE most remarkable achleve-

blood vessels wa call the caplillaries?
Agaln by osmosis. They ecirculaie in
the blood stream and atrain out under
the ormotic pressure into the sweat
glands—just as they straln out in-
g#ide the body and polson the vital
organs—Iif their quantity is too great
to be removed through the skin or
if the pores are not working prop-
erly.

Now of recent years hydropathy,
or the treatment of certain diseases
by frequent and long continued
baths, has developed greatly, It has
been proven that some forms of in-
sanity due to persistent poisons in
the blood can be mitigated and
sometimes cured by soaking the
patient for hours in warm watler,
The secretion through the skin ls
stimulated by the water and the
polsons are carrled away directly
from the blood through the sweat
glands. ‘The vapor bath and its llke
for removing an oxcess of uric acid
{s an anclent Institution. It is true
that these methods do not remove
the causes of the polsoning, but by
relleving the blood stream of the
poisons they give Nature a mighty
help toward cure.

Dr. Abel's system Is a highly
specinlized form of hydropathy In
which, by the aid of fifty feet of mica
tubing, the clrculatory system is ex-
tended outside the body and s
brought directly In contact with a
cleansing liguld. During its passage
through this liquld the blood stream
is8 washed by osmosls free of its
polsons and goes back into the body
pure.

The apparatus jisell consists, as
has been said, of fifty feet of mica
tubing. This is shaped by 8 turns

into thirty-two continuous tubea
which in their turn are immersed in
a glass cylinder., Mica is used be-
cause Its texture is the nearest thing
to the texture of the walls of the
arterles and velns. Mlica, ke the
blood vessel walis, is slightly porous
and so susceptible to osmotic pres-
sure, The apparatus is so small and
dellcate that the whole does not take
up more than a cubie fool of space.
A rubber tube {s attached to each

of the two openings. The mica tubes
are filled with & normal salt solu-
tion—a heaping teaspoonful of salt
mixed In a quart of sterllized water,
The enclosing glass eylinder {a fillad
with the same saline mixture, The
whole apparatus rests In a box where
by certain appliances a constant
temperaturs 18 maintained for the
liquid.

8o much for the appliance. Now
how is the blood to be carried through
it for washing? Here enters the
miraclo of surgery. The neck of the
patient Is opened and the carotid
artery and the jugular vein on one
gide I8 lald bare. The carotid car-
ries the freshly oxygenated arterial
blood away from the heart and the
jugular veln carries the returning
current of depleted, waste-laden blood
black to the heart for fresh oxygena-
tion by the lungs, There is a carotid
artery and a jugular veln on each
side of the neck.

The exposed artery and veln are
frozen at a certain point and cut. To
one of the severed ends of the caro-
tid is attached the rubber tubing that
leads into the intake of the mlea
pipes. The exhaust end of the mlica
plping is attached to one end of the
jugular in the same fashion, The
other parts of the severea vessels
are then tled.

We then have the clrculatory sys-
tem Increased by fifty feet of
artificlal artery. The heart pumps
the blood through just as though It
weére a part of the body.

And here enters the reason for the
gallne solution that fillls the mica
tubes. Manifestly, if thera were
nothing within them when the heart
began to force the blood through
there would be withdrawn from the
circulation at one time enough blood
to fill the tubes, In the experimental

apparatas In use this would be six
hundred cuble Inches, or roughly
seven and & half pints. A3 the blood
of & man is normally one-lhirteenth
his welght, such a quantity with-
drawn at ope time would be apt to
cause trouble. Agaln, if there was
& vacuum within the tubes the blood
would be drawn into them from both
ends, And if there were air, the
forcing of It into the circulation and
into the heart would at once prove
fatal.

But saline solution can be Injected

An lnventio;l

HE torpedo blcyele Is a remark-
able but simple French lnven-
tion that promises to double

the speed of the ordinary bleycle. Tis
machine is the invention of M. Eti-
enne Bunau-Yarills, who 1s a relative
of the noted M. Bunau-Varilla, the
French financier who sold the rights
to the old French Panama Canal to
the United States Government, The
torpedo bicycle Is an ordipary bleycle

That Doubles a Bicycle’: Speed

with a pecullarly constructed wind-
shield that removes all alr pressiura
and friction from the body of the
rider. The wind shield Is made of
aluminum, This increases the rider's
power enormously,

The shield is constructed somewhat
Hke a torpedo, but with the broad
end in front and the pointed part be-
hind. Large celluloid windows en-
able the rider to see the road in front
of him.

How the Blt.;cle Rider Sits Inside the Torpedo.

The Bide Flap Shutas

ight, Enclosing Him in the Egg-Shaped Body.

Using this wmachine the French
runner Berthet, who is not supposed
to be in the same class as first class
bieyele riders, enslly beat the records
of the best riders, It is stated by
the French aulhorities that be easlily
beat the world's record for one kilo-
meter, or 3,280 feet, by elght seconds,
The record for this distance is saild
to be fitiy-five seconds. If the new
miachine can make such 4n enormous
reduction as elght seconds In fifty-
five when used by a comparatively
slow rider, It is expected that a rider
llke Walthour would be alle to out
the record pearly in half,

Berthet made another remarkable
record with the torpedo bloycle. Rid-
ing very easily be covered a distance
aof five kilometers, or about three and
threequarter miles, In five minutes
and forty-seven seconds at the Palace
of Sports in Parls, beating the world's
record by one minute and four sec-
onds,

It Is suggested that this machine
Wil make a very pleasant snd eco-
nomical substitute for the motorcycle,
It enables & rider to travel ny fast as
nnybody can wish to go nnd ot the
same time protect himself from rhe
wind and dust,

The construction of the torpedo-like
windshicld |s based upon very cars
fully studied sclentific principles, A
superficial observer might think
that & shleld pointed in fronmt and
broader behind would cut through the
alr fuster, but ns & wmaltter of fact
thls would hinder the progress
of the machine by cresting air frie-
tion at the rear. The fling down of
thie pluminum envelope (o & polnt has
A most important eMect In reducing
alr resistance. The same principle hns
been followed to some extent In con-
structiug boats, and even passenger
CArs,
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The Newest Miracle of Medical Science That

Forces Your Heart to Pump

the Life Stream Into Fifty

Feet of Cleansing Tubes

and Then Pump It Back
Into the Veins with All

Its Poisons Strained QOut
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Into the elrenlatory system without
any harm. Indeed Dr. Alexizs Carrel,
of the Rockefeller Institute, has kept
animals allve for days upon such
“artificlal blood.” The serum of the
blood is practically of the same com-
position as sea water. Cases of
hemorrhage In which the patient has
almost been “bled white” have been
held fast to Ilfe and set toward re-
covery by the injection of saline solu-
tion.

So it is, fhen, that when the saline
solutlon In the tubes is forced
through the jugular velns and seven
and & half pints of It at once go
coursing through the body, there are
no evil reaults, The heart goes on
pumping # just as though it wers
the normal l{fe stream.

In the meantime the real blood
has entered the tubing and iz rac
ing along between Lhe mica walls.
As the normal serum In whieh the
red and white corpuscles move is of
the same density, the same composi-

Severed End.

Surgeons Examining
the Blood
Vesscls of a
Dog Whose Life
Stream Has Just
Been Washed

by the
Abel Method.

Enlarged Section of Miea Tubing
Showing How the Blood Vessels'

Magnified Section of »
Blood Vessel Showing the Little

Interstices ~ Through Which  wall Texture Is Duplicated in
s ouet - Mo CireultHON  yhe Blood Washing Machine.

Greatly

tlon end temperaturé of the bathing
salt solution that washes the out-
side of the tubes and of therefore
the same osmotie preasure, it does
pot leak out into the surrounding
medium. But the forelgn substances
the polsons, which are ot a diffarent
osmotic pressure, do flter through
the mica walls out Into the glass oy-
Hinder and the blood, purified, is
pumped buck into the body.

How often, you will ask, must the
blood be passed through the ap
paratus before it is cleaged?

And how long is this great quantity
of the life stream actually outside
the body? The amuswer to the first
question depands upon the kind and
quantity of the polsoun within it. It

A Mica Tube Immersed in Saline
Solution Within a Glass Cylinder
Showing How the Peisons in the
Blood Are Washed Out of It

may be necessary to wash It only Through the Tiny Holes.

once, or it may be necessary Lo Wasa

it magy times., In answer to the sec- and thore is, it must be ramembured,
opd question—it takes the blood the artificial blood which is taking
twenty-two seconds to make a com- iis place.

plete revolution through the body. The blood may be allowed to leave
Naturallly it goes through the tubes the body as many tlmes as It s
al the same rate. It passes through necessary Lo remove every trace of
twonty inches of the pipes avery 1the polson. This {8 determined by
gecond., Tuis would not long enough examination of the bathing solution
under any circumstances to weaken, end examination of the blood. The
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Diagram of Dr. Abel's Blood Washing Appara-
tus Ilustrating Its Method of Operation.

The Fifty Feet of Mica Tubing, shown by the Dark
Pipes, Are Contained in a Glass Cylinder Filled
with Salt Water of the Bame Temperature and
Density as the Blood. The Mica Tubes Are Filled
with & Similar Fluid. The Carotid Artery In Cut
and the Rubber Tube (A) Is Connected with One

the Severed End of the Jugular Vein. The
Pumps the Blood Through the Rubber Tube
Into the Mica Pipes, Throu
to the Rubber Tube (B)
Stream Back Into the Jugular and So Inte the
Body Again, During the Progress Through the
Those of the Arteries in Their Porosity, the Saline
Bathes It, Removing by Osmotie Pressure the Polsons

Rubber Tube (B) Is Connected with
Heart
A)

Them and Out In-
feh Carries the Life

apparatus is so arranged that the
cleansing liguid can be constantly
freshly replaced. The liquid can also
be altered by chemicals to suit the
actlon required upon the blood.
After the washing ls completed the
ends of the artery and the vein are

fastenad togother by the delicate but
now uniformly safe method In use,
and the patient feels none the worse
for the operation and all the better
for the elean blood.

Dr. Abel made a successful demon-
stration of his Invention before the
Federation of American Bocleties
for Experimental Blology at Phila-
deiphla. The subject wus a dog. The
auparstus has not yet been used upon
# lhuman belng, but before this
article appeurs It I8 probable that a

pumber of cases will have beén
Lreated,

The practical value of the method
Is enormous, In his demonstration
upon the dog, Dr. Abel sald that the
process in that particeular casa
robbed the animal of the sugar urea
and all the difusable elements In the
blood, By varying the chemleals
with which the flowing stream was
treatod outside the body, he de-
clared, nlmost any polson or material

gould be removed from it
Wa grow and are nourished hy the

diffusion of things in the blood that
pass then Ipto the kidneys, brain,
heart, lungs, muscles and other

tissues and organs,
by other things in

We are polsoned
the same WAaAY

Therefore, Af the biooad can be washed
of the harmful and destructive
things, and all the beneficlal and
helpful things be left ln—what an
advancs!

The varloug forms of urle wseld
thut causes rheumntle fever, Jolnt

diseases, and so on, can be removed.
Bo, ton, of a gpwarm of other blomd,
kidney, heart, lymph, nerve and
othier tlssue polsons,

A barrier to the treatment of
mapy diseases han been the fact that
the substances which 1t was known

Mica Tubes, Whose Walls

i v o
lution In the Glass (3
ithin It That Produce Disease.

would neutralize the polsons or the
microbes causing the malndies can~-

not ba taken into the body becauses
of thelr deleterious effect upon cer-
taln vital organs. The cure, to use
an old expréssion, is worse than the
disense, '

iyt by bringing the blood stream
outside the body mmto contact with
sdch neutrallzing compounds, there
Is no necessity of introducing them
into the body.

Mercurial polsoning, arsenie,
strychnine, snake-venom-—any kind
of polsoning can be rapidly washed
away before it has a chance to
cause the death of tissues,

It is even predicted that microble
dinenses, now diffiouit or tedious to
treat, can be easily reached by
charging the solution washing the
mica tubes with chemicals that de-
stroy such baellll,

Although some doctors who wit-
nessed the Philadelphia demonstra-
tion were inclined to belleve that
the method would be of great valne
in treatlng cases of diabetes. 1 am
extremely doubiful uwpon this point,
There 15 of oourse AL eNnOrmous
nmount of sugar in the blood in
thig disease. The dstress and death
areé pol, however, caused by sugar.
I'hey are caused by the fact rhat
sugar is not burned up In the body
und climnged into subsiences neces:
sary for nutrition. A death from
dinbetes iy really a death from sugar
stravation evets though the blood
enrries on abuormal quantity of it
Washing the sugar out of the bloml
would not cure dianbetes any more
thun destroying food a man conld not
eat would satlefy his hunger.

But if the polsen In the blood
which prevents it from transfo
ing the sugar into food could
neutraliesdl or  pomov them of
course, Lhe poatient d be hene-
fted.

Marvelous*ns the new process is,
there seems little reason why it
should uot be successful. N




